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57 ABSTRACT 

Compact inside micrometer comprising counter di 
rectly or indirectly connected to a guide which oper 
ates scale-carrying rings in the counter through a con 
necting bush interlocked with a spindle. The counter 
may be adjusted by separating the connecting bush 
from the guide. 

1 Claim, 4 Drawing Figures 
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1. 

INSIDEMICROMETER COMPRISINGA COUNTER 

SUMMARY OF THE INVENTION 

The present invention relates to an inside micrometer 
comprising a counter. 
Ordinary inside micrometers have heretofore had 

counters externally attached thereto, and the resulting 
combination has accordingly been inconveniently 
bulky. 

It is an object of the present invention to provide a 
compact inside micrometer comprising a counter 
which is not undesirably bulky. 
Another object of the present invention is to provide 

such a micrometer in which the rotational force of a 
spindle is transmitted through intermediate means to a 
scale-carrying ring forming part of the counter which 
ring is mounted coaxially around the spindle for the 
sake of compactness. 

It is still another object of the present invention to 
provide such a micrometer in which the zero point of 
the counter can be readily adjusted, by separating the 
intermediate means from its connection to the spindle. 
A further object of the present invention is to provide 

a micrometer in which the rotation ratio between the 
spindle and the counter may be set at a desired value 
by using a set of gears which change the speed of the 
said intermediate means, 
Other objects of the present invention will be appar 

ent from the following detailed description of the in 
vention with reference to the accompanying drawings, 
in which: 
FIG. 1 is a side view of my new micrometer compris 

ing a counter means, with half of its external parts bro 
ken away; 
FIG. 2 is a sectional view taken along the line II-II 

of FIG. 1; 
FIG. 3 is a sectional view taken along the line III-III 

of FIG. 1, and 
FIG. 4 is a side view, partially in section, of another 

embodiment of the present invention. 
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2 
scale ring 81 which is a first stage ring and denotes a 
number having one digit, is rotated for one revolution 
by the guide ring 12, then the next stage ring 82 is so ro 
tated by the driving gear 31 that it turns through a pre 
determined angle, and the third and fourth scale rings 
are rotated in their turns in a similar manner. The con 
necting bush 7 loosely mounted on the spindle 2 rotates 
therewith due to the presence of the tip of the key 19 
in the groove 2". Reference numeral 20 indicates a stop 
screw for the key 19. A guide ring 12 is rigidly mounted 
on the connecting bush 7 and rotates the scale rings. 
The connecting bush acts through a ring-shaped guide 
bush 11 to which it is connected by a set screw 25. Ac 
cess to this set screw 25 may be attained by removing 
a screw 18 which is set in the outer body 1 as shown in 
FIG. 3. By loosening the set screw 25, the guide bush 
11 and the guide ring 12 are freed to rotate around and 
against the connecting bush 7, thus making it possible 
to regulate the zero point of the counter. Besides, as 
shown in FIG. 2, access to the set screw 19 and the set 
screw 20 is attained by removing a screw 21, thus per 
mitting adjustment of the engagement between the set 
screw 19 and the key 2'. The guide ring 12 is connected 
to the scale ring so as to move therewith. Therefore, 
operation of the thimble 4 moves the spindle 2 to the 
right in FIG. 1. Then the connecting bush 7 rotates at 
a predetermined position while interlocked with the 
spindle 2 by the key screw 19 and the key groove 2". 
This rotating movement is transmitted to the first stage 
scale ring 81 in the counter means by the guide ring 12, 
and then to the other scale rings in the counter in their 
turn. The change in the figures on the counter is read 
through a window 24 in the body 1, and vernier mea 
surement is carried out by using the thimble scale 

3 jointly at the same time. In the drawing, reference nu 
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In the embodiment of FIGS. 1-3, the structure in the 
right half of FIG. 1 is the same as that of an ordinary 
inside micrometer. This is, the externally threaded por 
tion S of a spindle 2 is engaged in the internally 
threaded part 3" of the internal sleeve 3 and a thimble 
4 is attached to the end of the spindle 2 by a screw 16. 
One end of this thimble carries indicia used in measur 
ing. Reference numeral 5 indicates an outer sleeve rig 
idly attached to the cylindrical periphery of the internal 
sleeve 3. The outer surface of this sleeve carries a base 
line for measurement, which cooperates with the scale 
on the thimble. The spindle 2 is formed with a longitu 
dinal groove which receives a key in the form of a 
screw 19, hereinafter described in greater detail. 
An outer body member 1 carries at one end a cover 

6 rigidly attached thereto by a cap 10. An adjustable 
stop 14 is screwed into the cover 6 and held tightly in 
place by a nut 9. Counter means 8 encircles the cylin 
drical surface of the spindle 2, and is rigidly attached 
to the cover 6 by a pin 13 which prevents rotation of 
the counter means 8. The casing of the counter means 
8 is substantially cylindrical in form, and carries four 
rotatable counter scale rings 81, 8, 8a, 84. These rings 
are mounted coaxially of the spindle 2. 
As the counter scale rings are of a conventional type, 

the description thereof will be abbreviated. The main 
structure and function thereof are as follows. First, the 
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meral 22 indicates a clamp screw for the spindle and 
reference numeral 23 a bush receiving the screw 22. 
The second embodiment is shown in FIG. 4. While in 

the first embodiment the spindle and the counter rotate 
in a ratio of one to one, in the second embodiment they 
rotate in a ratio of 1 to 2.5. To this end, speed increas 
ing gear means is provided. In the description of the 
second embodiment, the same reference numerals 
identify parts substantially identical to corresponding 
parts in the first embodiment. A ring gear 30 is fastened 
to the bush 7' by a screw 25. Access to this gear is eas 
ily attained by removing a screw (not shown in the 
drawings) in the outer body 1. 
The ring gear 30 meshes with a pinion 29 which is ro 

tatably mounted on a shaft 28 supported by the side 
wall forming part of the outer body 1, and the pinion 
27 rotatably mounted on the same shaft 28 is in engage 
ment with a gear 26 which is rotatably mounted on the 
spindle 2. The guide ring 12 is attached to the gear 26 
to rotate therewith. Therefore, rotation of the spindle 
2 turns a connecting bush 7", an initial gear 30, the pin 
ions 29, 27, the gear 26, and the guide ring 12 to 
change the figures in the counter, and the figures are 
read through a window 24. 

in this second embodiment, by releasing the connec 
tion between the connecting bush 7" and the internal 
gear 30, the zero point of the counter means may be ad 
justed, and the position of the connecting bush on the 
spindle may be adjusted. Moreover, as the counter 
means encircles the spindle, its structure is compact, 
like that of the inside micrometer. 
What is claimed is: 
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1. In an inside micrometer comprising an externally 
threaded spindle which is longitudinally advanced by 
relative rotation between said spindle and a concentric 
sleeve having internal threads engaging said external 
threads in said spindle, a thimble for causing such rela 
tive rotation and a digital counter comprising a plural 
ity of scale-carrying rings encircling said spindle which 
indicate the distance through which said relative move 
ment occurs, the improvement according to which the 
motion of said spindle is transmitted to said counter 10 
through a transmission comprising: 
a connecting bush encircling said spindle and carry 

ing an adjustable key slidable in a longitudinal key 
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4 
way in said spindle, whereby said bush rotates with 
said spindle, and 

a guide ring, which is coaxial with and encircles said 
spindle, releasably connected to said connecting 
bush and interlocking with a first scale-carrying 
ring in said counter, and gear means transmitting 
movement from said first scale-carrying ring to the 
remaining scale-carrying rings, 

said connecting bush, guide ring, and gear means 
being housed within a cylindrical zone concentric 
with, but having a smaller external diameter than 
said scale-carrying rings. 
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